Alterations of central serotoninergic and dopaminergic neurotransmission in rats chronically treated with ipsapirone: biochemical and electrophysiological studies.
Inasmuch as sustained treatment with the 5-hydroxytryptamine1A (5-HT1A) agonist, ipsapirone, is necessary for inducing anxiolytic and antidepressant effects in the clinic, investigations were performed for assessing the possible changes in serotoninergic and dopaminergic neurotransmission in the brain of rats 24 hr after a 2-week treatment with this drug. Receptor binding assays with membranes and quantiative autoradiography indicated that the twice-daily administration of ipsapirone (5 mg/kg i.p.) for 14 days did not alter the characteristics of 5-HT1A sites in the hippocampus, septum and dorsal raphe nucleus. In contrast, significant decreases in the Bmax values for 5-HT2 sites (-24%) and 5-HT3 sites (-19%) were found in the frontal and posterior cortex, respectively. As expected from unchanged postsynaptic 5-HT1A receptors, inhibition of forskolin-stimulated adenylate cyclase by 5-HT1A agonists (8-hydroxy-2-(di-n-propylamino)tetralin, ipsapirone) exhibited the same characteristics in hippocampal homogenates from both control and ipsapirone-treated animals. An acute administration of 8-hydroxy-2-(di-n-propylamino)tetralin (0.5 mg/kg i.p.) or ipsapirone (1 or 5 mg/kg i.p.) 24 hr after the last injection for the chronic treatment produced a similar decrease in the rate of 5-HT turnover in various brain areas in rats treated for 2 weeks with saline or ipsapirone. At the highest dose (5 mg/kg i.p.), acute ipsapirone also increased the rate of dopamine turnover in the striatum and cerebral cortex approximately to the same extent in both treatment groups. In vitro recording of the firing of serotoninergic neurons in brain stem slices revealed a desensitization of the somatodendritic 5-HT1A receptors, which might be responsible for the increased 5-HT turnover in the brain stem and striatum of rats chronically treated with ipsapirone as compared with controls. These data demonstrated that chronically administered ipsapirone produces adaptive changes in central serotoninergic neurotransmission which might account for the anxiolytic and antidepressant properties of this drug after sustained treatment.